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DECIiARATION UNDER 37 CFR §1.132 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

I, Philip Lester y do hereby declare and say as follows: 

1. I am a co- inventor on the above patent application. 

2- I have reviewed the Offic<2 Action dated 11/18/02 and 
the references cited with it with respect to the present 
application* 

3, I believe the applicants have supplied enough 
information in the present applicacion to allow a scientist 
versed in protein purification technology to perform 
purification of polypeptide monoraers away from their 
corresponding dimers and multimers as claimed. The pH ranges 
specified in the claims are not too broad. In practice, the 
skilled practitioner would select a pH based on. the isoelectric 
point (pi) of the target protein, For instance, if the target 
protein has a pi of 7, one would select a pH of less than 7 for 
cation-exchange chjcomatography, and a pH of greater than 7 for 
an ion- exchange chromatography, Note that this is a starting 
point for all ion-exchange separations, and one routinely 
determines the pH at which the protein binds. This 
determination does not entail an excessive amount of 
experimentation in order to develop an effective chromatographic 
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separation- One skilled in Che ajrt can easily determine the 
stability of a protein at various pH levels as part of the 
consideration for purification, for example, by testing 
denaturation or activity loss, and the present claims cover 
these acceptable pH ranges in specifying a pH of 4-7 or 6-9. A 
basic reference in support of this approach is the Phainnacia 
handbook , Ion Exchange Chromatography, Principles and Methods , 
3rd edition, pp. 51-53 (April 1991), attached as Exhibit A. 

4. Moreover, the examples in the present application 
demonstrate the purification method using representative 
proteins having a broad range of physico-chemical 
characteristics. In particular, BSA and IgG, the proteins 
exemplified in the present application, were carefully chosen as 
representative examples of proteins to use since they vary in 
molecular weight, pi, and structure. The molecular weight of BSA 
is about 68 kD, it has a relatively low pi {about 4.9), and it 
is a single-chain protein, while the molecular weight of IgG is 
about 150 kD, and it has a higher pl (about 8) and is composed 
of 4 subunics linked by disulfide bonds. These two proteins 
show that the claimed purification method is operable with a 
broad range of proteins having different physio-chemical 
properties , 

5. The Arndt reference cited by the Examiner ( Biochemisgtry , 
37 : 12918-12926 (1998)) does not apply to the present claims. 
It describes a phenomenon of a protein that forms monomers or 
dimers depending on the pH and the ionic strength of the 
solution, as well as the presence or absence of antigen. The 
authors employ analytical size-exclusion chromatography (SEC) to 
determine the amount of monomer and dimer in their experiments, 
and they use SEC to separate monomer from dimer. SEC is a well 
established method for this type of separation. The authors do 
not use ion-exchange chromatography to achieve this separation 
as presently claimed, but rather supports the fact, disclosed in 
the background section of the present application on page 2, 
lines 2-3, that SEC was commonly used as of the filing date to 
separate monomers from multimers. 

6. The Yang et ai . article cited by the Exam.iner 
( Molecular Immunolocfv . 32 1 973-881; pages 675-877, bridging 
paragraph (1995)) supposedly shows how one skilled in the art 
was * unsuccessful ' at separating monomers of FV/T^F from dimers 
a.nd multimers of FV/TNF using ion-exchange chromatography- 
There is simply no indication in this paper- that che authors 
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were seeking to separate monomers from dimers and multimcrs 
using ion-exchange chromatography. Based on the information 
provided in Yang et al . , 1 can reach two conclusions. Either 
(1) chey did achieve separation of monomers, dimers, and trirrers 
from each other during the ion-exchange chromatography but: 
failed to recognize or appreciate this, and/or their pooling 
criteria were so broad that these forms were re-mixed into a 
single fraction, or (2) the monomer, dimers and trimers were 
aggregated together and therefore could not be separated during 
ion-exchange chromatography, and eluted as a single peak. In my 
opinion, the latter is the most likely to have occurred. 

7, Yang et ai . refer to a paper (Chaudary, V. et al . , 
(1989), Nature 339 . 394-397), attached herecc as Exhibit B, that 
describes a similar method from which Yang ec al . derived their 
method- The Chaudary article describes the elution gradient in 
more detail, including slope, flow rate^ fraction volume, etc. 
Chaudary claims to have separated monomers from "high-molecular 
weight aggregates," which eluted at higher ionic strength using 
ion-exchange chromatography (p. 395, col. 1), This is 
consistent with what others have reported in che literature, 
which is not what is being claimed in this application . 
Chaudary makes no mention of dimers, trimers, and multimers. In 
fact, the authors use a TSK 250 gel- filtration column to further 
purify the monomer- -from v/hat, Chey do not say- -yet they say 
that "the chimaeric protein eluted as a symmetrical peak at the 
location expected fcr a 65 K protein (data not shown)" (page 
395, col. 1-2). I can conclude two things from the results 
reported in Chaudary: either (l) there were nw dimers, trimers, 
or multimers in the load, or (2) if these forms were present, 
Chaudary achieved only partial success in their separation and 
needed a second purification step, in this case SEC, to remove 
these forms. 

8. The teaching of Yang et al. leaves several critical 
questions unanswered : 

a) What were they separating? It appears that they were 
sepeirating the fv/TNF from host cell proteins. Indeed, the 
results presented in Figure 2 show that the described ion- 
exciiange chromatography yielded a mixture of monomers, dimerfs, 
and trimers. The authors go on to state that che trimer form is 
the "active functional form" (see p. 878, col, 2, top, last 
sentence) . They also imply that the other forms are active, 
suggesting that they were not actecapting to purify desired 
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monomers from such t rimers, as claimed in the present 
application. Thus, the authors report successful purification 
of a mixture of monomers, dimers, and trimers from unrelated 
bacterial proteins, in view of the state of the literature at 
that time (1995) , they would likely have used SEC to purify the 
monomer from, its dimers and trimers if they desired to obtain 
such separation, 

b) As mentioned above in paragraph 5 as the second 
possibility, the feedstock may have contained only aggregate 
that would elute as a single peak: i.e., nhe feedstock could 
have contained no monomer, dimer, or multimer, but only higher- 
order aggregates. The only analytical method used to determine 
the x-mer forms was SDS-PAGE. Non-reduced SDS-PAGE can disioipt 
all non-disulf ide-linked aggregates, and reduced SDS-PAGE can 
reduce all di sal f ide-linked aggregates. This could lead to 
results similar to those shown in Figure 2, gels A and B. 
Analytical SEC could answer this question, but it was not used 
in Yang et al, 

'9. In conclusion, the Arndt reference has no relevance cc 
separation or purification conditions, and the Yang reference is 
completely ambiguous as to what was separated and certainly the 
authors had no appreciation for separation of monomers, dimers, 
and multimers from each other. Further, the examples of this 
application show purification using representative proteins with 
a broad array of properties. Hence, I believe that one skilled 
in the art would have sufficient information to have been able, 
as of the filing date of the present application, to perform 
successfully the purification method using the polypeptides and 
conditions as currently claimed, 

10. t declare further that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be tr^ae; and further that 
these statements were made with the knowledge that willful false 
sstatements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 




thereon. 
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Choice of exchanger groixp. 

Substances are bouod to ion exchang^irs whcn Aey ipairy a liet charge 
opposite to that of the ipa exchajiger. This faindingis electrostatic and 
reversible. 

In the case of substances which carry only one typ^ of chairged groiip the 
choice of ion exchanger is clear<ut. Substances \^ch cstey bbtK positively 
and. negatively charged' grODtpS;^ however, are ternied amphoteric and the 
net charge which they:*^^ depends oil pH tHg: 24). Consequently at a 
certain pH value an anipHoteric substance wilt have zeco net charge* TKis 
value is tezmed the isoelectric point (pi) and at tbis point substance^ will 
bind to ndther anion or ication exchangers. • 









..T^SL. -1 ■ '. ' ' ■ '■'• .i ■': '■ ' 'vi-' " T 











RS* 24, The net diargerof a protrfii a ftm^ 

The pH ranges in which, the proteinjis bound to anion or cation ctccbangeis 
andanarbittary range of stability are sbovwi, . . 



_ t on aniplioteric molecules, 
during the experiment- In pnnciplie therefore^ one could use either an anion 
or a cation exchanger to bind amphotenic ^mples by selecting the 
appropriate pH-.In practice however, the cKoice is based on which 



within the cccisrraixits of their pM stability, 

Methods fordetennining the; optimum pH%nd .corresponding ion 
exchanger type Me disoKsed later :in th^ 



51 



Received from < ^16509529881 > at 2/1 9/03 2:46:54 PM [Eastern Standard Time] 



02-19-03 



12:t2pin From-Genentech 



+1 650 952 9681 



T-307 P. 01 9/025 F-070 



ofioitexchangercan-beaKd; einier type 

V Betermmaitionpfigl^ eonditi^ns 

Sl,!^fi'f ?f 1^°^ be bouad to the ■ 



1: Set up a series^df lO test-Jub^^ifiJ ;^£i)i.;::^ . ... 

exchanger to ead, tube. ^'^^ ^??. °«.5epiiarose.pi: Sephacd ipn 
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appear, as shown in Figure 25{a], 
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pe.pji to.be used in tie.eiperiment sSiivdiMrvi di^ substanccto be 
bo^mdi but should be as i3bs^:tb:tbs^p6me^^Ase^ possible^If too low 
(or high) a pH iscbpsCTi elutiott ixuy l^cdi&eiiHofe difScultandhigh salt 
«n(gmaaons may have to be .1^ 
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mUe informaiion on ^Ae pi of the sample;|pntppnents gives yaluablc 
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This mighi explain ihc problems 50 far cncoiinurcd m the snidies 
of binding labelled peptides to MHC on mtact cclls^^. At the 
^nt^nnSioa of peptide 17^29 (lOOngmr^) that we have 
^utii>ely used, the ratio of biiiding to DRl versus the oUter 
binding is favourable. The data summarized in Fig, 3a also 
Ste that the binding of peptide 17-29 to EHM celU 
approaches sawration at a level of class Il-dependent b.ndmg 
of about 7x10* molecules per cell; at this level -1% of 
peptide offered is bound. This binding involves at most 15 /o of 
all DR molecules that arc found on the membrane of an bBV- 
transfonncd B-ccll line*', v^hich is m agreement with the faa 
that the majority of class II MHC binding sites are occupied 
by endogenous peptides". , . . * ,q 

Figure shows the kinetics of bmdin^of peptide 17-29 to 
EHM cells- maximum binding is achieve<Bn 45 min. which is 
much shorter than the 6 hours or longer needed for maximum 
binding of peptides to purified class II ^^H^ molecules •^ In 
fact in the sme system of peptide 17-29 and DRU t^c brndrng 
10 isolated DRl molecules is not even complete m & nouis { 1 . 
Jardeisky, personal communication). It would therefore seem 
that the rapid binding to DRl of infiuenza matrix peptide 17-29 
seen with living cells is related to their biolo^cal activity and 
is not simply the consequence of the intrinsic high affinity, of 
the system Roosneck et aV" have seen that living B cells become 
fully competent to present a tetanus toxoid peptide to T cells 
after 40 minutes of exposure to it. Support for the concept that 
some activity of the living cells is necessary for the rapid loading 
of class II MHC with a peptide comes from expenments with 
gluiaraldehyde-fixcd EHM cells (Fig. 4), showing that these 
cells have lost the capacity for rapid binding of matrix pepnde 
17-29. 

Fixarion does not eliminate the class II MHC-depcndent 
binding to the same cells when these are exposed to the peptide 
for 18 hours. This is in agreement with the previous report of 
Shimonkevitz et aC showing that glutaialdehyde- fixed cells can 
stimulate T cells in a specific way when incubated in the presence 
of a peptide for 24 hours. U seems that the peptide-binding 
properties of class II MHC molecules in fixed cells are similar 
to those of the same molecules after purification. Figure 4 also 
shows that peptide binding by intact cells does not occur m the 

cold. ^ 

In conclusion, it seems that living B cells have a system tor 
relatively rapid loading of class 11 MHC molecules with pep- 
tides. This system is probably not only operative at the level of 
the cell membrane, but also in intracellular vesicles where pep- 
tides derived from processing of internalized protein antigens 
are present In this case, the MHC loading time must be shorter 
than the intracellular transit time of either the newly synthesized 
or the recycling class II MHC molecules. The molecular 



assodatjons and structural events that make the rapid MHG/ 
peptide associations in living B Cells possible rcmam to J^g 
investigated. Q 
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A recombinant immunotoxin 
consisting of two antibody 
variable domains fused to 
Pseudomonas exotoxin 
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Antibodies and growth factors have t>eea chemicaUy co«P^ ^ 
to different toxins to produce cytotoxic molecules that , 
kill cells beariMg appropriate antigens or reeeptors''^. ^'^'^^ 
toxin conjugates (i™"'!^^*^'^) P^d"^ coEventH)J»i | 

chemical coupling techniqoes have several undesirable charactcj^ 
tics. The smallest binding nnil of an anUbody is an FV fragn^ 
which consists of a light and heavy chain variable domain- 
active single chain Fv fragments of antibodies have been P^dl^ 
in Esh^ckia coU by attaching the light and heavy chain ▼^"^^ 
domains togcAcr with a peptide linker*^. Here we descnbe i^l 
conjm^ctioD aod es^pressioA in E. coU of a single chain 1 
toxin fusion protein, anri-Tae(FV>-PE40. in which the vanaBi^ 
regions of anti-Tac» a monoclonal antibody to the p55 
the human interiettkin-2 receptor^, are joined in peptide li"*^! 
to PE40, a modified form of Pseudomonas exotoxin Uckm^^. 
binding domain, Anti-Tac(Fv>-PE40 was vtty cytotoxic to ^ 
interleakin-2 receptor-bearing human cell lines but was ^\ 
cytotoxic to receptor-negative cells- d 
Immunotoxins made chcmicaUy attaching a ^o^cin to^,f 
intaa antibody contain the consUnt re^on of the anuoo*^^. 
which is not necessary for tmmunotoxm action, but 
reduces iis access to target cells outside the circulation, 
increases its imraunoscnicity. Furthermore, the product 
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beterogeaeons and the yields are often poor. Recombinant DNA 
techniques have been used to produce chimaeric growth factor- 
toxin fusion proteins in £; co/i^'°, Ttwise molecules can be 
readily purified in large amounts and contain only the sequences 
lequired for specific cell recognition and the cytotoxic activity 
q{ the toxin. Because the antigen-binding site of an antibody is 
composed of two separate polypeptide chains, it has been 
difiicult to produce antibody-toxin chimaeric proteins in R colL 
to create a single-chain recombinant immunotoxin^ we 
assembled a plasmid, pVC70108, which contains a 34S-base pair 
(bp) DNA segment encoding an anti-Tac heavy chain vaitable 
domain (VH) joined to a 318'bp DNA segment encoding a light 
chain variable domain (YL) by a 45-bp linker, VL was in turn 
joined to a PNA segment encoding amino acids 253-613 of 
Pscudomonas exotoxin (PE) (Fig. 1). (The cloning and sequence 
of the anti-Tac variable regions will be described elsewhere.) 
the assembled gene is under the control of a T7 promoter' ^ 
The authcntiaty of the coding region of the plasmid was 
confirmed by DNA seqiicndng (data not shown). Upon induc- 
tion with isoptopyl-^^n-thiogalaaoside (IPTG), BL21 (ADE3) 
carrying plasmid pVC70l08 produced large amounts of a protein 
of relative molecular mass (Mr) ~ 65,000 (65 K), as shown by 
5DS-PAGE (lane 1, Fig. 2b), On immunoblots, the 65 K 
chimaeric protein reacted with an antibody to PE (data, not 
shown). The fxxsion protein was mostly contained in the lOO^OOOg 
pellet (lane 3, Fig. 2b) of the sonicated spheroplasts (lane 2, 
Fig. 2^). This pellet was used as the source to prepare anti- 
tac(Fv)-PE40. Cuanidine hydrochloride denaturation followed 
by lapid dilution was used to solubilize and renature the 
chimaeric protein*. The renatured protein was applied to a Mono 
Q column and the monomeric form of the fusion protein cluted 
af.d2*0^2 M NaCl (Fig. 2b^ latte4and Kg. 2a). High-molecular 
weight aggregates were eluted at higher ionic strength (fractioas 
42-50; Rg, 2a), Further purification of the chimaeric protein 
was carried out on a TSK-250 gel filtration columa; the chimaeric 
protein eluted as a symmetrical peak at the location expected 
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^ I 4 Expression plasmid for antl-T8c(Fv}-PE40. Expression plasmid 
Pj^Toioa contairts a fusion geive ertcoicfing various domains OT anti-Tec 
™e variable domain of the neavy chain (VK twsi 116 amino acids of mature 
chain), a is^mino-acid linker ((ay-C3y-Giy-<3y-Ser)3). and the variatile 
^M^n of the Ifght chain (VI, first 106 amino acids of mature light chain)) 
^ amino adds 253-613 of P£ (rets 6-9. 17) as a singla poiypeptldachain. 
^ gene is under oontrol of a T7 promoter liriteij to a Shtne-Dalgamo 
^2]"^noe and initjation codon (PT7) as described pneviousi/'"®^^. E. cdi 
strain Bl_2l (aOE3) carrying pvC70l08 was used to axpress the chimaeric 
^l^^in upon PTG induction. Amp'. ^ lactamase gene: B. SamM; A. >^V3L b, 
^*^^™»xlc arrangement of various domarns of antI'TacCFvj-PE40. The hytirid 
™^ is shown as a smgle pdlypeptida chain. The C-tBrnwnus of VH is 
■Wned to the N-terminus of VL through a 15 amino^d linker as shown In 
2;^^is of the construction wlil be described elsewhere or can be obtained 
™> the authors. 
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for a 65 K protein (data not shown). SDS-MGE showed the 
protein to be >95% pure (lane 5, Fig. 2b) and N-terminal amino 
add analysis showed the protein had the expected sequence, 
Mct-Oln-Val-. Highly purified monomeric anri-Tac(Fv)-PE40 
(--200 jj.g) was obtained from l Utre of cells grown to an optical 
density at 650 nm of 0.6 before induction. 

The and-Tac antibody binds to the p55 subunit (Tac anugcup 
low affinity receptor) of the ihterleukin-2,(Il>2) receptor, which 
is present in large amounts on HLrr-102 cells , Therefore, the 
chim^enc protein was initially tested for cytotoxicity .on HUT- 
102 cells, Anti''Tac(Fv)-PE40 inhibited pn^tein synthesis in a 
dose-dependent manner with a 50% inhibitory dose (IDjo) of 
0.15 ng ml-' (23 x 10"" M) in a 20 h assay (Fig. 3; Tabic 1). At 
concentration? >4ngml \ there was complete inhibition of 
protein synthesis. Several specificity controls were carried out 
Addition of excess anti-Tac (lOjifitril"') prevented the 
cytotoxicity of anti-Tac(Fv)-PE40 on HUT-102 cells, whereas 
a control monoclonal antibody, OVB3; directed against an anti- 
gen found on ovarian cancer cells" did hot (Fig. 3). The himian 
T-cell leukaemia line Cr II.2 (ref. 13), which has a lower number 
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Fia 2 Purification arvi characterization of ariti-rac(Fv)-PE40- 4 Mqno Q 
column chromatography of re^^tuTHd soluble anti-Tac(Fv)-PE40, Renatured 
material was applied on a Mono Q column; proteins were eluted with a NaCi 
gradient (0-0.5M) and 4 ml fractions were collected. The position of active 
monomeric anti-Tac(Fv)-PE40 is shown by a vertical arrow, ft Sbs^AtS of 
samF^es at various stages of purification. The gel was stained with 
Coomassle blue. Lane 1^ total eel) petlet* lane 2, spheroplasts; lane 3, 10C$^ g 
peflet of sonicated spheroplasts; larw 4. pool of fractiohs (32-33) from the 
mono Q column; lane 5, pool of peak fractions from the TSK-250 column; 
lane 6, native PE. M, 66 K. Molecular i^elgnt rnarkers (K) are indicated 
METHODS. £ coti strain BL21 U DE3) canTing plasmid pVCTOlOS was grown. 
Induced with IPT(X and the cdt pdiet was processed as described pre- 
viously^^. [>fthiothreiioi was omiucd fronr^ denaturation ftuner and renatur- 
atlon was carried out for 16 h. After renaturatlon and dialysis, the sample 
was applied on a Mono Q column (HR 10/10) at 3 ml min~^. The column 
was woshod with 40 ml. Buffer A (Trts-Ha zomM, pH 7.6) and OevdopcO 
with a 200 ml linear gradient (0-0.5 M Nad). Eluted proteins were monitored 
at 280 nm. Fractions (4 ml) were Ootfected and tasted for cytotoxicffy on 
Ha/r-102 cells. For SOS-PAGE, samples were bofled with Laemmil sample 
Duffer" and eieetrophoreseo on a 109& gel. 
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FKl 3 C/totoxIdty of antHTac(Fv)-Pe40 and anti-T8c4»E40 HlT-102 ceUs 
exprdssirtg lL-2 receptors. Cytotoxicity was determined by measuring protein 
synthesis in riL;r-102 cells after treatment willt (•) anti-T3c(Fv)-P£40; (O) 
anti-T8c(Fv)-Pe40+10ftg anti-Tac; (A) anti-Tac(Fv)-PE40+aO HigOVB3; 
O) anti-Tec-PE40. 

nCTHODS. HJr-102 cells were washed twice with serum-freG retmum and 
plated bi PPMI 1640 metfum with 5% fetal bovine serum at 3 xiO^ cells 
per weP in 24-well plates. Various dilutions of recombinam anti-Tac(Fv>-p£40 
and chemicany conjugated am"hTac-PE40 were prepared in PBS with 
human serum albumin and added to appropriate wells. After 20 h the cells 
were labelled with i^llGUclne for 30 min and the radioactivity in the TCA 
precipitate of the cell pellet detefmined The results are expressed as % 
of control witti no toxin added. For competiUon. 10 j^g of anti-Tac or 0VB3 
were added to each wdl Just bef Of^ adding anti-Tac{Fv)-PE40- 




*"l.O 1.5 2.0 2-5 3.0 3.5 
Log concentration 01 competlta 



«.o 



FIG. 4 Competition binding analysis of anti-Tac versus antl-Tac(Fv)-PE40. 
Competition of anti-Tac(FV)-P£40 (open squares) and native mouse antnTac 
(solid drdes) with p^] labelled tracer anti-Tac to bind to Tag antigen on 
HLTT-lOa cells is shown. Solid tines are computer generated Idealized curves 
that nrwtel binding oompcUtion. Ro Is the bound/free ratio for tracer in the 
absence of competitor, and Ro/2 Is the 50% inhibition point for tracer 
binding, from which a binding afftnity of 35 xio^ M"^ for anti-Tec(Fv)"PE40 
is calculated, compared with 9.7 xiO* M"^ for native anti-Tac. 
METHODS. P^llabelled antt-Tac (2 |ici ^ig"^) as tracer viras used at 15 n$ 
per assay with varying concentrations of competitor and 4 x 10* ^*rr-102 
cells as source of Tac antigen in 0.2 ml of bincfing buffer (RPMl 1640 vrith 
10% fetal bovine seaim, 100 |ig mr^ human IgG, 0.1% sodium azide). and 
incubated at room temperature with mixing for 2 h. Under these conditions, 
the concentration of tracer is 50 pM and Tac peptide 500 pM. Free tracer 
is 10 pM by calculation and satisfies the condition that free tracer be less 
than iyK,=100 pM (using 10^° M"^ for anti-Tac KJ for the assurr^tions 
of the competition analysis". Assays were performed in parallel with a 
control cow antl-Tac antlbo^V. and curve shifts at the 50% inhtoition pdnt 
of bound/free tracier Dirximg (Ro/2) versus tog compeutor concentration 
were quantltatea The concentrations were obtained from the anbtogs of 
tne ^sdssa, and the affinity constant for the construct, X. derived from 
the formula^ axii/a-[anti.Tac}^)=l/K,-l/Ko where ( ]^ indicates tne 
concentration of competitDr at which tracer binding is Ro/2. standard 
Scatchard plotting of binding data with anti-Tac gave linear graphics and a 
Kb of 9.7 xlO^ comparable to that obt^ned by Other (nvastigators^**. 
The of aSxio^NT* for anti.Tac(Fv)-pe40 was calculated from the 
above formula All concentrations were measured by Bradford protein micro- 
a^s£iy agairtfit a i^tandard curve with human teG (rcf. 20). F^r competition 
analysis, these concentrations were normalized on the basis of the bindaWe 
fraction obtained in separate tests with radiolat>ened 8nti-Tac(Fv>-pE40 
(0.44) and radiotabelled anti-Tac (0.8) with excess HUT-102 celts'*^ to yield 
concentrations of bindable protein for the abscissa 
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TABLE 1 cytotoxicity of anti-Tac(Fv)-P£40 on various cell lines 



Cell line 
HUr-102 
Crll^ 
CEM • 
OVCAR-3 
KB 
A431 



lL-2 receptors per cell 
Low affinity Wgh affinity 
94^00 3300 
12,000 350 
<20 <20 



IDsd 
ng mr*- 

0.15 

2.7 
>1.000 
>lJXiO 
>XJ0O0 
>1,000 



Cell lines 0VCAR3. KB and A431 were seeded at 1 xiO^ ml~^ in 24^ 
plates one day before the addition of toxia HLJr-l02. Cr 11.2 and CCM wae 
washed twice and seeded at SxiO^ml"^ in 24-well plates (see also Rg. 
3). RRVH 1640 with 10% fetal bovine serum was used for Cr 11.2. Various 
dilutions of toxin preparations were added, end 20 h later the cells were 
labelled for 90 min with pHlleucine. The radioactivity In the tricworoaoette 
acid precipitate of tne cells was detemiincd. lOgo Is the concentration of 
toxin that inhibits protein synthesis by 50% as compared with a control 
with no toxin added. All the assays were done in duplicate and repeated 
three times. (Data for the number of low and high-affinity H_-2 receptors on 
the various cell lines is from the unpublished data of T. Waldmann and ref. 
16.) 

of both low- and high-afi&nity IL-2 receptors than HUT 102, 
was also sensitive to anti-T*c(Fv)-PE40, with an ID30 of 
2,7necnl"* (Tabic 1). Furthennorc, several human Cell lines 
without IL-2 receptors, incltidjng the T-cell leukaemia line 
CEM, as well as carcinoma cell lines A431, KB and OVCAR-3 
(rcf. 14), were not afiectcd by ant{-Tac(Fv)-PE40, even at 
1 fLgrar* (Tabic 1). 

Previously we reported that anti-Tac chemically conjugated 
to PE- or PE40-killed HUT-102 cells^'". When ihioether^conju- 
gaies are made, anti-Tac- PE had an ID50 of l^ngml'*, and 
anti-Tac-PE40 similarly prepared had an ID50 of 13 ngnil"\ 
As anti-Tac(Fv)-PE40 (65 K) is about 30% smaller by weight 
than anti-Tac- P£ (216 K), the chimaeric toxin is on a molar 
basis several times more active than anti-Tac-PE and consider 
ably more aciive than anti-Tac-PE40. Anii-Tac-PE is a 
heterogeneous chemical conjugate in which the two molecules 
are connected by a thioether bond and difierent lysines in P£ 
and anti-Tac are used in the conjugation reaction- In anti-Tac 
PE40, the aicachmeni appears to be mainly through the lysine 
residues in domain III of PE40 and this reduces the activity of 
the PE conjugates". IL-2-PE40 is another chimaeric molecule, 
which was constructed by fusing a complementary DNA for 
human IL-2 to PE40 sequences''. H^2-PE40 is slightly less 
cytotoxic to HUT-102 cells than anti-Tac(Fv)-PE40, with ao 
IDsoOf l-5ngml-^ 

Competition binding studies showed an affinity of 3.5 x 
10' M"' for anti-Tac(Fv)-PE40, -3-fold lower than that of 
anti-Tac, measured at 9.7 X 10* M"* (Fig. 4), This can be com- 
pared with a fourfold loss of affinity of a Fv constma versus 
Fab fragment of anti-bovinc growth hormone^ and a sixfold 
loss for the Fv construct versus an Fab fragment of anii-digoxin^ 
The afi&nity of Fv binding for p55 seems to be preserved to a 
greater extent than similar preparations of anti-bovine growth 
hormone and anti-digoxin antibodies. 

Id summary, W have created an active immunotoxin in £■ 
coli by the fusion of cDNAs encoding the anti-Tac variable 
regions with a fragment of DNA encoding a modified form of 
Pseudomonas exotoxin. Using this approach it should now be 
possible to Create active recombinant immunotoxins with other 
antibodies. D 
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AN N-etfaylmaleimide-seiiisitive Tusioa protein (NSJ) has been 
parified on the basis of its ability to catalyse ve$acul^ traasport 
wichin tbe Golgi stack. We report here that this same protein is 
required for transport from the endoplasmic reticulani to the Colgi 
ftftd; in Semi-intact cells. This transport process is inhibited by a 
monoclonal antibody against NSF* Furtberniore, pnetrcatmcnt of 
sttni-intact cells wth /V-^thyldialeimide, a salphydryl alkylating 
reagent, inhibits transport Addition of highly parilKed N5F lat^eiy 
restores transport from etidoplasmic reticulum to Golgi. These 
results suggest that NSF Is a general component of the transport 
machinery required for membrane fusion at multiple stages of the 
Gecrfitoiy pathway. 

The SEC28 gene of yeast encodes an NSF activity that wiU 
fbnction in place of animal cell N^F with animal cell Golgi 
hiembranes*. As mutants in the SEC18 gcne are defective in 
transport from the ehdoplasmic reticulum (£R) to the Gol^ in 
yeast we wondered whether NSF is also required for this 
liaDsport step in animal cells, in addition to its established role 
b promoting fusion within the confines of the Golgi stack. To 
address this issue wc have examined whether NSF is needed 
for transport of the vesicular stomatitis vims (VSV)-enco<fed 
Slycoprotein (G protein) between the ERand cis Golgi compart- 
Qtcni in an in vitro system^ in which semi- intact cells prepared 
from VS V-tnfected Chinese hamster ovary (CHO) cells are incu- 
sed in the presence of cytosol and ATP. 

A complete incubation mix containing semi-intact cells, 
*^08oI and ATP was treated with iV-ethylmalcimidc (NEM) 
pa ice for 15 mjn (conditions which inactivate NSF*) before 
(Qcubation. Subsequent transport (during ah incubation at 30 
[or 90 min) was inlubitcd by more than 90 per cent (Fig. 1, lane 
To determine whether the NEM -sensitive factor reQuired 

'JJ^an aodreaaes: lAof atfilf e 66 »)raiii^ 
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Fraction of total VSV-G protein transported (%) 

FKl 1 NSF Is required for transport from ER to Golgi. Aisay conditions were 
as previously described*®. Lanes i-iii, semi-intact celts, pytosol and ATP 
ware Incubated at 30 ^ for the Indicated time in the absence (lane ii) or 
prasencc Clane Hi) of 016 \l8 of (purified from CHO cells as described^ 
In a final vdiimc of 40 ^. Lanes K/ and v, semi-Intact cells and cytosot were 
pratradted with 1 nrtM NBA for 15 min at 0.*^. Subsequently! glutethione 
was added to a final cDncentration of 2 nrtM to quench unreacted NEM* 
NEM-treated membranes and Cytosol ware irtciibated in the presence of 
ATP at 30 *^ for 90 min In the absence <lana iv) or presence (lane v} of 
0 J.6 NSF. The fraction of total VSV^ transported was measured as trie 
fraction of G protein In tne Maos form as described previously^-®. 




Anti-NSF monoclonal amibody (pg) 

RG. 2 Anti-NSF antibody inhibits the transport of VSV-G protein to the c/s 
(Solgi compartment Assay conditions were as previoMsly described^^. The 
indicated amount of anti-NSF antibody was added to a 40 pd complete 
cockfi^l containing serru-iniact cells, cytosof and AT? for IS min on Ice. 
Subsequently, the cocktail was transferred to 30 X ar>d incubated for 90 min 
in the absence (open circles) or preserv:e of 016 p.g purified NSF. The 
antl-NSF antibody (4A6) (s an IgM whose properties have been de$cril?ed 
previously^, and was purified from ascites fluid as descr^sed^. 



for delivery of VSV-G protein from the £R. to the cis Golgi 
compartment could be replaced by NSF, NEM-ireated semi- 
intaa cells and NEM-treated cytosol were incub^ied together 
at 30 "C in the i?resciicc or absence Of NSF purified from CHO 
cells as described^, Addltzoii of NSF stimulated transport about 
10-fold over background (Fig. 1, compart laties iv and v) restor- 
ing activity to a levtd which was nearly 50 per cent of that of 
an untreated incubation that had been supplemented with NSF 
(Fig. 1, lane iii). }n this instance* NSF Only marEtnally (10%) 

stimulated an incubation that had not been pretreated with 

NEM (Fig. 1, compare lanes ii and iii). But some pxvp&mcioii^ 
Of semi-intact cells (apparently more dcfidcnt in NSF) are 
stimulated by up to 30 per cent (see Fig. 2). These results strongly 
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